Patterns of retention of particulate matter in lung tissues of patients with COPD: potential role in disease progression.
Particulate matter (PM) is present in lung tissues of smokers and urban dwellers. This study was designed to quantify the burden of PM in different lung tissues of subjects with COPD and determine its relationship to disease severity. Surgical lung tissue samples from nonsmokers (control subjects) were compared with those from smokers with normal spirometry and subjects in the four other categories of the GOLD (Global Initiative for Obstructive Lung Disease) classification of COPD severity using quantitative histologic techniques. PM was present in the lung parenchyma, blood vessel walls, airways, lymphoid follicles, and alveolar macrophages. The total burden of PM (volume fraction [Vv]) in all tissues of the lung was higher in smokers than nonsmokers (P < .001) and also in smokers with airflow obstruction compared with the smokers with normal spirometry (P < .01). There was an incremental increase in total PM burden with increased COPD severity that peaked in GOLD II and then trended downward in GOLD III and IV COPD. This same pattern of PM retention was also observed in alveolar walls. The total burden of PM in lung tissues correlated with a decline in FEV(1)/FVC as well as pack-years smoking. mRNA expression of fibrinogen (γ chain) correlated with total lung burden of PM and burden of PM in lung parenchyma (r(2) = 0.22, P < .001). We conclude that retained PM is widely distributed in lung tissues of subjects with COPD and that cigarette smoke exposure and airflow obstruction are associated with retention of PM in lung tissues. We attribute the downward trend in PM burden in severe COPD to either less deposition and retention or selective removal of PM containing tissues by emphysematous destruction.